. Optimized geometry for [FSSF] -(left) and [FSeSeF] -(right) at the CCSD/6-31+G(d) -(A=S, Se) with the CCSD (CASSCF) density. All values are in e. V(A) represents the population of the basin and δ(A,A') the delocalization index between both V(A) basin of different atoms. 
ASSESSMENT OF THE CASSCF METHOD
V(A) V(A) V'(F) V'(F) δ(A,A') δ(A,F) X = O 3.
EFECT OF THE A-A BOND DISTANCE

RESULTS OF THIS COMPUTATIONAL EXPERIMENT FOR A = O
The , with a bond length of 1.921 Å, presents no disynaptic basin, so to study the interaction between O 2 + and an external fiel, the optimized bond distance of the cation will be employed.
Due to the high electronegativity of oxygen, O 2 + is less sensitive to the external field (see Table   S4 ). The orbitals of oxygen are more contracted than those of sulfur, selenium or tellurium and, hence, less poralizable. When interacting with a negative field, the disynaptic V(O,O) reaches its minimum population of 1.4823 e when the charge is -3.5. For higher negative charges the population increases because the electric field created by these charges is highly repulsive and forces the outer valence electrons to be polarized away from them (see Fig. S1 ) with a consequent increase of the electronic density in the bonding region. The strong attractive field created by the oxygen atoms is not surpassed however by a external positive field and only polarization of the electron density towards the internuclear region takes place, with the subsequent increase of the population of the Figure S1 . Localization domains of the ELF (ELF=0.80) for O 2 + interacting with two point charges of -5.0 e. The two outer basins (with a population of ca. 0.50 e) represent electron density expelled from the molecule due to the highly repulsive external electric field. The white balls represent the point charges.
